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   The functional state of living systems changes in a wide range of time scales: There are 
developmental changes from birth to death, daily wake–sleep cycles, fluctuations of attention 
in the range of seconds, and split-second states compatible with the speed of thoughts. EEG 
wave-shape oriented analysis captures spontaneous changes down to the second range 
(Berger, 1929) where resting (no task, no stimulus) state EEG has well-known norms, and 
systematic deviations from those norms are observed in specific macrostates of perception, 
cognition, attention, development, vigilance, drug conditions, and pathology (e.g., John et al., 
1988; Niedermeyer and Lopes da Silva, 2005). The claims about the function of resting states 
and their disturbances in the more recent fMRI literature parallel these known EEG findings. 
However, the type of description of the resting states obtained from EEG and fMRI are very 
different (see, e.g., Laufs et al., 2006). Space-oriented EEG analysis yields state descriptions 
with millisecond time resolution. This approach was utilized in the two independent papers by 
Britz et al., 2010; Musso et al., 2010 in the current issue of NeuroImage.In fMRI–EEG 
coregistrations and coanalyses, the two papers demonstrate that fMRI resting states reflect 
certain aspects of EEG microstates in the split-second range. The two papers showed that 
EEG functional microstates (Lehmann et al., 1987, 1998, 2009) correlate with the BOLD 
response in different brain areas, and that the spatial patterns of these responses resemble 
some of the well-known resting state networks. The two studies thus indicate that EEG 
microstates and fMRI resting states measure at least partially common processes. The exciting 
novelty of this finding is that it establishes a link between connectivity at different time scales: 
EEG microstates represent split-second, transiently synchronous neuronal activity, while the 
much slower fMRI resting state networks represent metabolic coactivation. In other words, 
the functional “glue” that assembles the metabolic resting state networks observed in fMRI 
may be highly synchronous neuronal activity, as has been postulated as a potential binding 
mechanism in animal studies (see also Jann et al., 2009).
   The partial correlation of task-induced fMRI activation patterns and the resting state 
networks had led to the conclusion that functional networks relevant to information 
processing also are spontaneously activated at rest (e.g., Mantini et al., 2007). This is also the 
case for the EEG. It has been shown that maps evoked by specific stimuli are similar to those 
that are activated during specific types of spontaneous mentation; more concretely, core EEG 
networks that are activated after presentation of nouns with high vs. low imagery content were 
the same as those activated during spontaneous visual vs. abstract thoughts (Lehmann et al., 
2010).
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   EEG microstates (Lehmann, 1971; Lehmann et al., 1987, 1998, 2009) refer to the transiently 
stable topography (spatial configuration) of the scalp potential field measured with 
multichannel EEG, and result from the discontinuous, collective activity of large-scale 
neuronal networks in the brain. Changes of the topography of themomentary scalp potential 
maps are due to changes in the configuration of the active network. In spontaneous EEG, 
these topography changes appear approximately every 80–120 milliseconds. In otherwords, a 
given topography remains stable for about 100 milliseconds, indicating a highly coherent 
global brain state in this split-second range (Koenig et al., 2005). The duration of about 100 
milliseconds matches the time of discontinuous motor or perceptual processes or the duration 
needed to establish long-distance synchrony (Harter, 1967; Efron, 1970; Di Lollo, 1980; 
Varela et al., 2001; Pockett et al., 2009). The observation of temporal segments of spatial 
stability corresponds well to the assumption that a stream of discrete units rather than a 
continuous flow of neuronal activity characterizes brain information processing (Baars, 2002; 
Lehmann and Skrandies, 1980; Sergent and Dehaene, 2004). These discrete units do not only 
appear during stimulus processing but are also observed during spontaneous conscious 
thinking (James, 1890; Newell, 1992). Indeed, the spatial configuration of the spontaneous 
microstates has been previously shown to covary with the type of conscious thoughts, 
suggesting that functional microstates are the basic building blocks of mentation, the “atoms 
of thought” (Lehmann et al., 1998). There is also a temporal structure of the microstates: 
Their duration as well as their transition probability (their syntax) is not random 
(Wackermann et al., 1993; Lehmann et al., 2005); they followcertain rules that yet remain to 
be understood. Incidentally, discontinuous behavior of brain activity during no-task 
conditions has also been observed with very different analysis approaches (Breakspear et al., 
2004; Freeman et al., 2003; Kitzbichler et al. 2009).
   It has to be kept inmind that the EEGcan only give a blurred image of the actual neuronal 
source distribution and is relatively insensitive to deep sources, while the fMRI can only give 
a blurred account of the temporal dynamics of brain activity and is exclusively sensitive only 
to slow fluctuations. Therefore, the complementary virtues and shortcomings of rfMRI and 
EEG technologies suggest that combining the two approaches would be most valuable to have 
information about both, the temporal structure and the spatial distribution of the resting state 
networks that are present in a given experimental or clinical condition. The contributions by 
Britz et al., 2010; Musso et al., 2010 represent important advances in this respect.
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